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INTRODUCTION
Today is unquestionably a time of progress and change — economic,
technical, the quest for knowledge, and toward the dream of a good life
for every man. Accomplishment in space, the new car in the garage --
are evidences of this growth and change.
However, rapid changes create a complex world, and sometimes an
ugly one. The population explosion, the demand for technical knowledge, and
abilities must be channeled constructively. The architect in his work
is particularly cognizant of these forces.
In all the seeming confusion of the world of today,
there are signs of hope and light. One of the bright
est signs is the growing demand of society for someone
who can bring order to the human environment, who can
fill it with beauty, who can create an environment
that will contribute to the well being and advancement
of the human race. The most eligible candidate for
such a role is the architect (1).
The "language" of the architect is the blueprint, the working
drawing, and the specification. To no lesser degree it is also the
language of the architectural draftsman — the "middle man" between the
architect and the contractor. Squires defines the work of an architec
tural draftsman as:
Specifically, the work consists of making presentation drawings
for the architect to show to clients, preparation of working
drawings, including plot plans, floor plans, elevations, sec
tions, details, and written specifications, upon which the
contractor bases his bids and according to which he erects the
building (12).
We have every indication that progress and growth will continue in
our society. As it does, the profession of architecture must grow to
keep pace, thus creating a steadily rising demand for educated archi
tectural draftsmen.
With the establishment of area vocational technical schools and
community colleges in Iowa the need was created for extensive research
for planned programs. Education in Iowa is on the verge of a revolution
with vocational technical education coding to the fore as a leading force
in the total educational scheme. The need to prepare young lowans for
the fulfillment of participating in a meaningful world of employment is
a social requirement of the times. Research can help educators and their
advisory committees ascertain the type of education which will best
taeet the needs of the student throughout the state. Research can also
help secure information to visualize the present and near future needs
of and for skilled personnel.
Need for the Study
Educators are we11-acquainted with the necessity for conducting pre
liminary surveys to determine the needs to be served. They also under
stand the importance of research studies to determine needs in the in
dustrial force. Students and instructors in the architectural field need
reliable information related to their curriculum. They need justifica
tion and incentive for efforts to develop traits and competencies that
would appear to be a requisite for future success in their field.
Student advisement as to the actual demands of employers may be obtained
by feed-back of information from employers. Such research provides one
of the best means of obtaining an evaluation of the importance of course
content.
In Iowa, as in many states, two years or less Is a short time in
which to prepare students for technical and semi-professional careers.
Research concerning curricula in architectural drafting is particularly
helpful to advisory committees. They are then in a better position to
recommend changes in curriculum, and instruction. When the bonds of
partnership between schools and industry are strengthened in this way,
all involved benefit — especially the student.
Purpose of the Study
In view of the needs the following objectives of this study were:
1) To identify the Iwa industries, architects, and engineering
firms which employ architectural draftsmen.
2) To ascertain the skills and technical knowledge which the
Iowa industries, architects, and engineering firms desire
their architectural draftsmen to possess.
3) To determine the number of architectural draftsmen needed to
fill the needs of Iowa industries, architects, and engineering
firms now and projected for the next five years.
4) To determine the present source of architectural draftsmen be
ing hired by Iowa industries, architects, and engineering firms.
It is hoped that this study will aid in the formulation of both the
number and content of architectural drafting education in Iowa Vocational
Technical Area Schools and Coiranunity Colleges.
Delimitations
The scope of this investigation was confined to a study of those
selected industries, architects and engineering firms in Iowa that em
ploy, or will in the near future employ, architectural draftsmen. The
population of this study was the total population of Iowa industries,
architects and engineering firms.
It is not the purpose of this study to construct a course of study
but to serve as a reference and guide to the educator and his advisory
committee interested in up-dating or creating effective programs for the
architectural draftir^ student.
Definitions
In order to clarify the meaning of various terms used in this study,
the following definitions were made:
1) Architectural draftsman (summarized from D.O.T. 001.281) --
prepares clear, complete and accurate working drawings and
plans architectural and structural features of any class of
building and like structures.
2) Area coauounity college — a post-high school publicly supported
institution which offers two years of arts and sciences, pre-
professional or other instruction partially fulfilling the re
quirements for a baccalaureate degree but which does not confer
a baccalaureate degree and which offers in whole or in part the
curriculum of a vocational-technical school.
3) Area vocational technical school -- a post high school publicly
supported institution which offers as its curriculum vocational
or technical education, training or retraining available to per
sons who have completed or left high school and are preparing
to enter the labor market; persons who are attending high
school who will benefit from such education or training but who
do not have the necessary facilities available in the local
high school; and persons who, due to academic, socio-economic
or other handicaps, are prevented from succeeding in regular
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vocational or technical education programs.
4) Merged area -- an area where two or more county school systems
or parts thereof merge resources to establish and operate an
area vocational technical school or an area community college
in the state.
REVI0J OF LITERATURE
The literature pertinent to this study falls naturally into four
categories; identification of the Iowa industries employing architec
tural draftsmen, the desired educational background for architectural
draftsmen as seen by Iowa industry, the demand for architectural drafts
men in Iowa -- present and future, and the scurce of currently employed
architectural draftsmen in Iowa.
Identifying Firms
No complete listing of Iowa firms using architectural draftsmen
was available. The Iowa State Manpower Development Council, The Center
of Industrial Research and Service at Iowa State University and the Iowa
Development Commission were all contacted. There were, however, sources
of partial lists. For example, names and mailing addresses of firms em
ploying architectural draftsmen was found by consulting the Iowa Chapter,
American Institute of Architects. The Center of Industrial Research and
Services also maintains a listing. Neither list, however, states
specifically whether entered firms employed architectural draftsmen.
The use of these lists is further limited by their scope, for they apply
only to those firms currently members in their respective organizations.
Neither group, nor both together, can claim to speak for or include all
Icwa firms employing architectural draftsmen.
Before a study of the needs of Iowa industry for architectural
draftsmen was made, a more complete list of firms had to be compiled.
Educational Background
There are several studies germane to an analysis of industry's
demands for the education and training of architectural draftsmen. A
survey of needs of architectural drafting personnel made by the Divi
sion of Vocational Education, State of Iowa, Department of Public In
struction, and the Iowa Chapter, ^erican Institute of Architects, was
completed in May, 1967 (2).
In the study a questionnaire was sent to 70 Iowa Chapters, American
Institute of Architects, member firms requesting a "yes" or "no" re
sponse to possible supplementary courses for architectural draftsmen.
Five areas of part-time evening drafting curriculum were specified:
architectural materials, surveying, construction methods, strength of
materials and specifications, codes and contracts. In addition, space
was left for other areas to be specified by answering firms.
Areas of study % yes
Architectural materials 50
Surveying 30
Construction methods 54
Strength of materials 45
Specifications, codes and contracts 67
Mechanical engineering 6
Mechanical systems 6
Basic environment 5
Slide rule and math S
Electrical design 5
Quantity surveying 1
Architectural design 1
Delineation 1
Planning 1
Current weaknesses in the education of architectural draftsmen seemed
to be centered about knowledge of materials and how they are utilized,
as well as the guideposts of construction as set by architects, build
ing codes, and specific contracts.
This study cannot be construed as a complete appraisal of the train
ing seen as necessary for architectural draftsmen by Iowa industry. It
is an incomplete sample, surveying only member firms of the Iowa Chapter,
American Institute of Architects. Allowance also must be made for
statistical distortion due to the fact that only five areas of study
were specifically named on the questionnaire, the others being supplied
by the respondents.
A 1951 study by Manock (7) dealt with industry's requirements for
the education and training of draftsmen in California, He mailed ques
tionnaires to 390 firms in San Diego, Los Angeles, Fresno, and the San
Francisco Bay Area. His questionnaire consisted of three broad areas:
Educational preparation, with 20 categories; drawing techniques, with 19
categories; and drawing equipment and supplies, with 19 categories. The
head draftsman of surveyed firms were requested to respond to each
category by checking "necessary", "desirable", or "not necessary".
Manock concluded (7, p. 22b):
From the information obtained in the survey of industries,
the following seeming tendencies appear to exist for all
four types of drafting concerned.
(1) That the educational courses of plane trigonometry,
geometry and descriptive geometry are considered
necessary for the draftsman while analytical
geometry and physics are considered desirable.
Items considered necessary for architectural draftsmen were
"analytical geometry, physics, shades and shadows, estimating, angular
perspective, parallel perspective, line shading, and pictorial sketching
" (7, p. 23a).
Selected comments about architectural drafting included (7, pp. 47-
48):
Experience in construction techniques necessary. Train them to
think or apply known fundamentals to the highest flexibility.
Don't allow training to become trades (sic) school outlook, but
stress the human element as it relates to the intermeshing of
life universal. Suggest some business management preparation.
Manock's study was of interest and value to this study, but it deals
exclusively with a California situation and is 17 years behind the times.
A 1967 study by Arizona educators concerning industry in that state
was similar in many respects to Manock's study. Oliver, in a survey of
68 Arizona firms employing 993 draftsmen, concluded (9, pp. 19, 20):
Students majoring as technical draftsmen should be required to
take college mathematics courses that would include algebra and
trigonometry....The science courses, should include general
science, physical science, and/or technical physics that would
be required according to education. Related courses that sup
port the various types of drafting should, when possible, be
studied as part of the drafting sequence....Beginning draftsmen
need more experience in applying notes and specifications to
drawings....training students to be accurate in dimensioning
is by far the most important....Descriptive geometry should be
required of all students....
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These three studies emphasize the need for a strong background
in trigonometry and geometry, skill in various types of perspective,
and a thorough knowledge of drafting specifications and construction
practices. None of the three, however, can answer specifically the
question "What does Iowa industry require of architectural draftsmen in
educational background?".
Iowa*s Demand
TWo surveys were found concerning the demand for architectural
draftsmen in Icwa, present and future. The study of Iowa firms con
ducted through the Iowa Chapter, American Institute of Architects, pre
sented a very complete picture of employment needs of a limited number
of architectural firms. Listed in this study of 64 member firms were
the following conclusions (2):
Architectural draftsmen —
now employed
could employ 117 more
could employ by Sept. 1968 122 more
could employ by Sept. 1969 86 more
could employ by Sept. 1970 90 more
With the above information we can justify at least
four architectural drafting courses in Iowa
In reviewing the above information we find the greatest
employment needs in the eastern central parts of Iowa..
This survey was sent only to the Iowa firms who are
members of the American Institute of Architects
(70 firms) and no effort was made at this time to con
tact other firms who may employ architectural draftsmen.
Langerman, in his central Iowa survey, stated the following for
manufacturing and industrial occupations (6, p. 78):
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The job title of Arc Welder reported current vacancies
numbering 63 men with the next greatest number of current
vacancies being reported in the title of Architectural
Draftsman with 22.
A study of Table 22, page 81, revealed that "current vacancies" were as
of January, 1967. Also, 55.17 percent of the respondents reported the
supply of trained workers in the architectural draftsman job title as
having a shortage.
Present Source
None of the literature reviewed indicated what level of education
currently-employed architectural draftsmen in Iowa have completed nor
what educational level meets the needs of Iowa firms.
One study, conducted in 1966, reported the levels of education
achieved by draftsmen (engineering rather than architectural) in Iowa
(11)- Seigler (11, p. 33) received 254 responses to his questionnaire
from manufacturing and consulting firms in Iowa. He concluded that
44.5 percent of the draftsmen in Iowa were high school graduates with
no higher education, 10.4 percent were technical school graduates, and
21.4 percent had some college.
Summary
The revLstf of literature revealed:
1) That there was no complete listing of Iowa firms employing
architectural draftsmen.
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2) That there was no comprehensive study of the desires of
Iowa industry concerning the education of architectural
draftsmen. The limited studies which have been made indi
cated that an emphasis should be on a mathematics and
science background, knowledge of materials, construction tech
niques, and an understanding of specifications, codes, and con
tracts.
3) There was no comprehensive study indicating the future demands
for architectural draftsmen in Iowa. However, two studies
did indicate a large and increasing demand.
4) There was no comprehensive study indicating where presently
employed architectural draftsmen in Iowa received their educa
tion.
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METHOD OF PROCEDURE
Following discussions with interested Iowa vocational education
personnel and faculty members at Iowa State University, it was decided
that this study be concerned with the field of architectural drafting.
A research proposal stating the problem, objectives, administration,
procedures and proposed budget was submitted to the State of Iowa, De
partment of Public Instruction, Division of Vocational Education, State
Committee for Research Demonstrations and Experiments. The research
proposal was approved by the conmittee and the study was instituted.
The first requirement was to visit with those involved in the
most recent survey of needs of architectural drafting personnel con
ducted jointly by the Iowa Chapter, American Institute of Architects,
and the State Vocational Education Division. The thought was to move
ahead with this broader study identifying firms employing architectural
draftsmen, their educational background and determining the skills and
knowledge needed. Also, to make a real effort to project the needs
now and for the next five years.
With the knowledge that no complete listing of Iowa firms employing
architectural draftsmen was available the enormous task of developing
such a list was begun. The most complete and comprehensive list was de
veloped by making direct contact with the following agencies:
The Iowa Development Commission
The Iowa State Manpower Development Council
The Center for Industrial Research and Service at Iowa
State University
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Associated General Contractors of Iowa
Mechanical Contractors Association of Iowa Inc.
National Electrical Contractors Association, Iowa Chapter
Iowa Manufacturers Association
Iowa Lumbermen's Association
Home Builders Association of Iowa
Iowa Engineering Society
Iowa Mobile Home Association
Iowa Chapter, American Institute of Architects
Association of General Contractors of America, Master Builders
of Iowa Chapter
Consulting Engineering Companies of Iowa
Some of these groups had no architectural draftsmen involved and
others were not knowledgeable of exact firms within their association
which had architectural draftsmen so further research was necessary.
It was felt that emphasis should be placed on identifying individuals
within firms surveyed who would be likely to have a knowledge of and a
concern with architectural draftsmen, both within their firm and
in general. This was done in the hope that the questionnaire would be
given the personal attention of a knowledgeable individual rather than
of some subordinate. In this manner, both a better quality and a greater
quantity of returns was expected to result.
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A short form double postcard questionnaire (see Appendix A) was
prepared asking if the recipient firm did employ architectural drafts
men, if they would in the next five years, and with whom to make con
tact in their firm for additional information. This short form double
postcard questionnaire was mailed to 1,11^+ addresses provided mainly by
the Associated General Contractors of America, Master Builders of Iowa
Chapter, and the Iowa Lumbermen's Association. From the many returned
postcards this elicited 27 positive responses to be included in the
final population.
From the sources indicating a personal knowledge or a strong sup
position that architectural draftsmen were employed by the firms listed,
270 firms were directly placed in the final population. The majority
of these addresses, with the proper individual to contact in each firm,
came from:
The Iowa Chapter, American Institute of Architects
The Iowa Mobile Home Association
Consulting Engineering Companies of Iowa
Home Builders Association of Icwa (through 13 local secretaries)
Iowa Manufacturers Association
No local, county, state or federal agencies were included in the popu
lation. This made a total population of 297 firms.
While this total population was being developed, a questionnaire,
the instrument used to collect the data for this study, was under con-
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stniction. The mailed questionnaire was similar to that used by Seigler
(11) and Weede (13), but related instead to architectural drafting.
The questionnaire was developed from surveying the curriculumn of 20
post-secondary schools in the United States and Canada which prepare
architectural draftsmen, and from the suggestions of persons involved in
education with knowledge of research. A field-check of the question
naire through contacts and discussion with 19 architects, building con
tractors, and college professors was made. The executive board of the
Iowa Chapter, American Institute of Architects, added three questions.
The field-check advice helped tremendously in developing a usable ques
tionnaire. The form tten was submitted to an Educational Research
Seminar at Iowa State University and, with minor changes, was developed
into its final form (see Appendix B).
The main questionnaire was constructed in several parts to collect
the necessary data to fulfill the objectives of the research project#
The first section covers general education with English, Mathematics,
Science and Social Studies as subheadings. Next covered was the archi
tectural talents considering drafting practices and construction prac
tices. Space was provided for additional comments by the respondents.
There was a rating scale for these sections for the appropriate value to
be checkcd for each item as follows; 1 -- no value; 2 — little im
portance; 3 — desirable; 4 — important; and 5 — essential. The level
of education of currently employed architectural draftsmen was asked
next with an evaluation of how well each was trained. Then the minimum
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level of education an architectural draftsman could have and still meet
the needs of the employer was asked as well as what the expected annual
salary could be at the beginning, with three years of experience, and
with five years of experience. A table relating to employment with
present and estimated need was included.
The final form of the main questionnaire and cover letter (see
Appendix C) was mailed to 297 Iowa industries, architects, and engineer
ing firms. The Iowa Chapter, An^rican Institute of Architects, furnished
an additional letter (see Appendix D) to be included with their members
questionnaires. Each company was given, in the enclosed cover letter,
the option of filling out the questionnaire and returning it or, if for
some reason they did not feel it applied to their company, returning it
with a brief explanation.
After three weeks, 100 follow-up letters (see Appendix E) and
questionnaires were mailed to firms who had failed to respond to the
original letter and questionnaire. This follow-up letter was undated
and designed so that it could be used as a second follow-up letter.
It was sent as a second follow-up letter approximately five weeks after
the original. Several phone calls were utilized and this brought the
total response to 83.84 percent. Of the total 297 population, 249
responded. When returned, each questionnaire was checked to determine
the completeness of the information and the area school code was cuarked
on it. There were 84 firms who returned the questionnaire blank, saying
the survey did not apply to their company. There were two questionnaires
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completed by out-of-state firms and these were not utilized because
this study was for in-state firms only. One questionnaire was partially
filled out and this was too incomplete to be of value to the study.
With the total of 2^9 responses to the 297 population, it was felt that
it was time to begin the task of reviewing the 162 usable questionnaires
and coding them to be recorded on two 80 column IBM business machine
cards by key punch. These punch cards were utilized at the Computer
Center at Iowa State University for sorting and tabulating the neces
sary data for the study. The data was then presented in tabular and
graphic form.
Throughout the last phase of this study, personal follow-up inter
views were made to five area schools, and leading Iowa industries,
architects and engineering firms nearby involved in the study, gaining
a clearer understanding of architectural drafting needs. This travel
was to Eastern, Western, and Central Iowa visiting Davenport, Muscatine,
Cedar Rapids, Des Moines, Council Bluffs and Sioux City.
The Iowa State Department of Public Instruction requested a
preliminary analysis of architectural drafting needs as indicated by
selected Iowa industries, architects and engineering firms and this re
port was made on August 7, 1968, (see Appendix F). This meeting was
attended by: Dr. Kenneth Wold, Director of Research Coordinating Unit;
Mr. Harlan Giese, Chief Technical and Trade and Industrial Education;
and Dr. Wayne Zook, Consultant.
19
A summary of the findings was sent to the 15 area schools in the
state and to those participants who checked in the questionnaire that
they desired a summary when the study was completed.
20
FINDINGS
This study was a survey of Iowa industries, architects, and
engineering firms which employ architectural draftsmen. The survey
was conducted by mailing 1,114 short form double postcard questionnaires
and utilizing 14 agencies to develop a usable total population of 297
firms. A main questionnaire was mailed with a total of 249 returns for
an 83.84 percent response. The data from 162 usable questionnaires,
with personal follow-up interviews to leading Iowa industries, archi
tects and engineering firms throughout the state of Iowa and five area
schools, were utilized in this study.
The size distribution of responding firms, is presented in Table
1 and is categorized by merged area schools in Iowa, indicates the di
versity of size of firms participating in the study. The category of
10 through 19 employees had the greatest representation in the study
with 43 responding firms. However, from the standpoint of employed
architectural draftsmen, the firm size 10 through 19 and 20 through 49
employed 52.16 percent of the total architectural draftsmen in the state
(see Table 16). With the exception of merged area XIV, all were repre
sented with at least one firm. Area XI, centrally located and one of
the largest areas in the state, had the most firms responding with a
total number of 56. Ninety-two of the 162 industries responding, or 57
percent, were located in Areas IX, X, and XI- There were no respondents
from the firm size category of 500 through 849, while the majority, over
78 percent, were represented by firms of less than 50 employees.
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Data relevant to fulfilling the objectives of the study were ob
tained from the questionnaire, giving information about the occupation
of, and the education for, architectural draftsmen. The sequence of
tables in this chapter parallels the order of the questionnaire in cover
ing the objectives of the study. Those objectives were:
1) To identify the Iowa industries, architects, and engineering
firms which employ architectural draftsmen.
2) To determine the skills and knowledge which the Iowa indus
tries, architects and engineering firms desire their archi
tectural draftsmen to possess.
3) To determine the number of architectural draftsmen needed to
fill the needs of Iowa industries, architects and engineering
firms now and projected for the next five years.
4) To determine the present source of architectural draftsmen be
ing hired by Iowa industries, architects and engineering firms.
The directions in the questionnaire asked the respondent to check
the appropriate column as to how much value should be placed on each item
in training architectural draftsmen. The rating scale was; 1 for no
value; 2 for little importance; 3 for desirable; 4 for important; and 5
for essential.
From the data, frequency counts, means and standard deviations were
computed. The frequency count is merely how often each of the above five
ratings were checked. The mean is the sum of all these numerical values,
divided by the number of these values. This is often called the average
23
or the arithmetic mean. The mean is a measure of central tendency, the
composition of which is influenced by the actual size of each value in a
distribution. The standard deviation is the square root of the mean of
the squares of the individual deviation from the mean of the distribution.
In a normal distribution approximately two-thirds of the cases lie between
a standard deviation distance below the mean and a standard deviation
distance above the mean.
Tables 2, 3, 4, and 5 present the general educational background de
sired. As indicated in Table 2, verbal communication was first with a
mean of 4.34. There were 64 respondents who indicated that this was im
portant and 81 checking that it was essential. A standard deviation of
.83 for verbal communication was also good. Second ranked was spelling,
having a mean of 4.20 and a standard deviation of .88. There were 69
respondents indicating this was essential and 66 of 162 respondents who
checked that spelling was important. Ranked third in the English section
was listening and note taking with a mean of 4.19 and a standard deviation
of .92. There were 73 who had checked column five in the questionnaire in
dicating a value of essential for listening and note taking. Fifty-eight
had checked column four, which was the important value. This would indi
cate as essential a proficiency in verbal communication, spelling, and
listening and note taking. For a comparison, proficiency in essay writing
ranked lowest with a mean of 2.41 and a standard deviation of .96. Here
there were 25 checking of no value, 59 checking of little importance.
Only four indicated that essay writing was essential. Of the comments
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Table 2. Importance of proficiency in English for architectural drafts
men as viewed by employers
Rank Category Mean Standard deviation
1 Verba 1 comm\inicat ion 4.34 .83
2 Spelling 4.20 .88
3 Listening and note taking 4.19 .92
4 Grammar 3.62 .97
5 Business correspondence 3.26 .99
6 Technical report writing 2.91 1.05
7 Essay writing 2.41 .96
Rating: 1 -- no value; 2 — little importance; 3
4 -- important; 5 — essential
— desirable;
made on questionnaires in the English section were two commenting that
public speaking was essential. Two other comments were needs for
memory training and composing terse instructions on plans.
As portrayed in Table 3, mathematical ability in advanced arith
metic had a mean of 4.20 and a standard deviation of 1.06. There were 83
checking advanced arithmetic as essential and 47 checking it as inportant.
Plane geometry had a mean of 4.05 and a standard deviation of .99.
Sixty-Eour had checked it essential and 59 important. The third rank
went to basic algebra with a mean of 3.99 and a low standard deviation
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Table 3. Importance of proficiency in mathematics for architectural
draftsmen as viewed by employers
Rank. Category Mean Standard deviation
1 Advanced arithmetic 4.20 1.06
2 Plane geometry 4.05 .99
3 Basic albebra 3.99 .92
k Slide rule 3.73 1.20
5 Descriptive geometry 3.52 1.13
6 Desk calculator 3.44 1.20
7 Tr igonometry 3.44 1.20
8 Ana1yt i ca1 geomet ry 3.31 1.20
9 Advanced algebra 3.23 1.13
10 Data processing 2.59 1.30
11 Calculus 2.10 1.06
Rating; 1 — No value; 2 — little
portant; 5 -- essential
importance; 3 •— desirable; 4 im-
of .92. Calculus ranked 11th, having a mean of 2.1Q, No comments were
added in this mathematics section.
Kxamination of Table 4 revealed that many areas of science were
ranked as having little or no value. General physics had a mean of 3.34
and a standard deviation of .99 for the high.
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Table U. Importance of proficiency in science for architectural
draftsmen as viewed by employers
Rank Category Mean Standard deviation
1 General physics 3.34 .99
2 Statics and dynamics 2.97 1.06
3 General chemistry (inorganic incl.) 2.49 .95
U Electronics and electrical physics 2.47 .96
5 Thermodynamics 2.25 1.02
b Metallurgy 2.15 1.01
7 Quantitative analysis 1.95 .94
8 Organic chemistry 1.85 ,89
9 Atomic and nuclear physics 1.65 .85
Rating: 1 -- No value; 2 — little importance; 3 ~ desirable; 4 — im-
portant; 5 — essential
The importance of a proficiency in social studies was illustrated
in Table 5. Business economics ranked high with a mean of 3.01 and both
sociology and psychology had a mean of 2.73 for low.
In the "other" section of general education, comments listed on
individual returned questionnaires were: typing and product knowledge
with essential ratings; computer graphics and computer programming as im
portant; and outlining as desirable.
Table 5. Importance of proficiency in social studies for architectural
draftsmen as viewed by employers
Rank Category
Business economics
Business law
Sociology
Psychology
Mean Standard deviation
3.01
2.8U
2.73
2.73
l,OU
1.05
.91
.97
Rating: i -- No value; 2 -- little importance; 3 — desirable; U -- im
portant; 5 — essential
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Tables 6 and 7 covered the architectural talents needed by archi
tectural draftsmen. Demonstrated in Table 6 were many drafting practices
which rated very high. The category of blueprint reading had 1U2 out of
162 questionnaires rating it as essential, giving it a high mean of 4.78
and a lew standard deviation of .72, Through examination of Table 6 the
next five categories (dimensioning, architectural lettering, architectural
symbols, types of lines and line quality, and detailing) all ranked high
with low standard deviations. Nineteen of the 42 categories listed had
means of 4.01 or better, showing their importance educationally to the
architectural draftsman. Other items listed on the questionnaire in the
drafting practices section were; know industries standards for products,
be able to figure things out, be a good neat draftsman or woman, adaption
to field work, sanitary and storm sewers, schedules and legends.
Appearing in Table 7 were the results of the construction practices
section. There were no means higher than 3.75, which was main structure
familiarity- The mean for 25 of the 27 items listed had only a variation
of .71 and a variation of only .84 for all 27. The category of roof con
struction and surfaces was second high with a mean of 3.60 and structural
steel was third with a mean of 3.57. The low mean of 2.91 was for air
cleaning and ranked 27th. Other comments in the construction practice
section were, again, be able to figure things out and be a good neat
draftsman or woman.
With the purpose to determine what level of education currently em
ployed architectural draftsmen have completed, and how their employers
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Table 6. Importance of proficiency in drafting practices for archi
tectural draftsmen as viewed by employers
Rank Category Mean Standard deviation
1 Architectural blueprint reading U.78 .72
2 Dimensioning 4.52 .94
3 Architectural lettering 4.51 .84
4 Arch itec tura1 symbols 4.48 .95
5 Types of lines and line quality 4.40 ,88
6 Detailing 4.39 .87
7 Architectural conventions 4.33 1.01
8 Sections 4.31 .99
9 Elevations 4.31
o
o
10 Floor plans 4.23 1.05
11 Drafting room standards 4.19 .99
12 Design and structural detailing 4.15 .95
13 Framing plan 4.14 1.03
in Footing plans 4.11 1.09
15 Orthographic projection 4.10 1.09
16 Construction methods 4.05 1.05
17 Construction materials 4.04 1.02
18 Trade terminology 4,02 1.07
19 Site plans 4.01 1.01
20 Freehand sketching 3.96 .88
21 Perspective 3.91 .94
22 Paper layout 3.86 1.12
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Table 6. (Continued)
Rank Category Mean Standard deviation
23 Structural drawings 3.83 1.03
24 Isometric drawing 3.82 1.07
25 Topography 3,78 1.11
26 Mechanical considerations 3.67 .89
27 Types of pencils 3.60 1.11
28 Building codes 3.59 1.03
29 Oblique drawing 3.58 1.17
30 Reproductions 3.53 .98
3i Electrical drawings 3.52 .95
32 Specif ications 3.52 1.16
33 Types of papers 3.46 1.10
3U Building estimating 3.39 1.11
35 Graphs and charts 3.38 1.01
36 Renderings 3.38 1.02
37 Model building 3.25 1.01
38 Electrical codes 3.22 1.01
39 Plumbing codes 3.19 1.00
40 Contracts 2.93 1.07
41 Calculating heat loss and gain 2.81 .99
42 Financing 2.58 1.16
Rating; 1 — No value; 2 — little importance; 3 — desirable; 4 — im-
portant; 5 -- essential
30
Table 7. Importance of being versed in construction practices for
architectural draftsmen as viewed by employers
Rank
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
Category Mean Standard deviation
Main structure familiarity 3.75
Roof construction and surfaces 3.60
Structural steel 3.57
Reinforced concrete 3.55
Site considerations 3.54
Masonry construction 3.52
Pre-cast concrete 3.51
Timber construction 3.46
Partitions and walls 3.46
Floors 3.41
Foundations 3.40
Carpentry 3.39
Footings 3.38
MillworJc 3.32
Surveying 3.31
Cabinet making 3.22
Ventilation 3.18
Lighting 3.16
Heating 3.15
Air conditioning 3.14
Plumbing 3.13
Electrical wiring 3.10
Humidification 3.07
.94
.89
.94
.96
.95
.97
.95
.95
1.04
1.03
1.05
1.06
1.04
1.11
1.02
1.05
.91
.88
.89
.86
.89
.91
.91
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Table 7. (Continued)
Rank Category Mean Standard deviation
24 Cooling 3.05 .84
25 Concrete mixes 3.04 1.02
26 Painting and decorating 2.94 1.03
27 Air cleaning 2.91 .94
Rating: 1 — no value; 2 — little importance; 3
portant; 5 — essential
— desirable; 4 — im-
evaluated their education, a study ot Tables 8, 9, and 10 explained some in
teresting n^eds for education. These three tables were made from the informa
tion acquired from Section III of the questionnaire asking what level of edu
cation currently employed architectural draftsmen have completed and evaluate
their training by three levels; well trained, adequately trained, or poorly
trained. Each employer indicated level of education by greatest number,
next greatest, and third greatest number of employees and then evaluated
the training. Table 8 was the most valuable of the three tables evalu
ating the greatest number of employees by levels of education. Note that
as the level of education increased employers' evaluation of employees gained
in tables. The employees, in the main, with vocational technical
school education, some college education, college and university graduates
were mostly rated as well trained or adequately trained. This showed the
need for post-secondary education in the architectural draftir^ field.
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Table 8. Level of education of greatest number of currently employed
architectural draftsmen have completed in relation to employ
ers' evaluation of training
Well Adequately Poorly
trained trained trained
l.ess than high school education 1
High school education 3 9 10
Armed forces schooling 1
Vocational technical school 11 11 3
Some college 9 23 5
College and University graduates 25 20 3
Skilled employees from other
companies 6 8
Table 9. Level of education of next greatest number of currently em
ployed architectural draftsmen have completed in relation to
employers evaluation of training
Well Adequately Poorly
Less than high school education
High school education 3 6
Armed forces schooling 1 3 2
Vocational technical school 11 11 4
Some college 7 23 5
College and University graduates 10 8
Skilled employees from other
companies 6 3
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Table 9 and Table 10 indicated that the second greatest and third
greatest number of employees, respectively, follow closely the same pat
tern. It is also interesting to note in the three tables that "piracy"
was exercised within the trade. Well and adequately trained personnel,
obtained from other companies, were found in the category of skilled
employees from other companies. It should be noted that in Tables 8,
9. and 10, there were two people with less than high school education
working in the architectural drafting field. One individual was rated
as adequately trained and one well trained.
Table 10. Level of education of third greatest number of currently em
ployed architectural draftsmen have completed in relation
to employers*evaluation of training
Well
trained
Adequately
trained
Poorly
trained
Less than high school education
1
High school education
5 9 11
Armed forces schooling
1
Vocational technical school 4 4 3
Some college
4 6 4
College and University graduates
6 1
Skilled employees from other companies
3 5 1
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Table 11- Present percent of employed architectural draftsmen who have
received formal training in state of Iowa
Percent of training Number Percent
No response 14 8.64
0% to 10% 31 19.14
10% to 20% 1 .62
20% to 307o 5 3.09
30% to 40% 10 6.17
40% to 50% 7 4.32
50% to 60% 11 6.79
60% to 70% 9 5.55
70% to 80% 13 8.02
80% to 90% 12 7.41
90% to 100% 49 30.25
Total 162 100.00
Table 11 enumerated the percent of presently employed architectural
draftsmen who have received their formal training in the state of Iowa.
Forty-nine responding firms, or 30,25 percent, said that 90 to 100 percent
of their employees were trained in Iowa. And furthermore, 58,02 percent
stated that over 50 percent of their employees had been trained in Iowa.
One respondent commented that he is presently seeking a draftsman.
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The respondents were asked what the minimum level of education an
architectural draftsman could have and still meet the needs of their firm.
The data in Table 12 projected that U4.45 percent of the firms needed
vocational technical school graduates to meet their minimum needs, while
26.53 percent would only require a high school education. Taking students
with a vocational technical school level of education and some college
together would account for 61.74 percent of the needs of firms. Those
people could be supplied by area vocational technical schools and area
community colleges. Only 6.18 percent needed to be college or university
graduates. All but one responding firm desired students to have at least
a high school education. One employer co-mnented "any of the above with
right experience, general on-the-job experience, would be O.K.".
Table 12. Minimum level of education an architectural draftsman could
have and still meet the needs of the firm
Education Number Percent
No response 2 1.23
Less than high school education 1 .62
High school education 43 26.53
Armed f or ces s chooling 4 2.47
Vocational technical school 72 44.46
Some college 28 17.28
College and University graduates 10 6.18
Skilled employees from other companies 2 1.23
162 100.00
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To gain information for students choosing a career In architectural
drafting, it was desired to ascertain what employers considered the annual
starting salary to be, as well as the salary that could be expected with
three years and five years experience. This information was found in
Tables 13 and lU. An analysis of Table 13 revealed that 25.92 percent
figured the annual starting salary should be $5,000 to $5,500. When list
ing together annual starting salaries of between $5,000 and $7,000, the
information in the table accounted for 72.22 percent of the respondents.
It was interesting to note that 12.96 percent thought the annual starting
salary should be below $5,000.
Table 13. Employers response to annual starting salary for architectural
draftsmen
Annual salary Number Percent
No response 5 3.09
Below 5, 000 21 12,96
5,000 to 5,500 42 25,92
5,500 to 6,000 23 14.20
6,000 to 6,500 30 18.52
6,500 to 7,000 22 13.58
7,000 to 7,500 16 9.87
7,500 to 8,000 1 .62
8,000 to 8,500 1 .62
Above 8,1500 1 .62
162 100.00
37
In examination of Table lU we found that 29 respondents, or 17.90
percent, indicated the annual salary with three years experience should
be between $7,000 and $7,500. Seventy four and sixty nine hundredths per
cent listed an annual salary between $6,000 and $8,500 for persons with
three years experience. With five years experience demonstrated, the
data revealed that 56.80 percent of all respondents thought the annual
salary should be between $7,000 and $9,000. In this five year section of
the table there were 10.49 percent indicating a $10,000 to $10,500 salary
should be paid. The five year section of Table 14 also showed several
higher salaries with one respondent listing a salary of $14,000 to $14,500
and one even $15,000 to $15,500, which was the highest.
Table 13 and Table 14 revealed a good upward pay trend for increasing
experience in the architectural drafting field.
A review of Table 15 revealed the change in employment structure of
firms with architectural draftsmen. In 1965, there were more licensed
architects and/or professional engineers than architectural draftsmen.
Today they are about equal in number. The estimated needs for the next
five years, as illustrated in the table, was almost a two to one ratio for
architectural draftsmen. Architectural draftsmen needed by Jan. 1, 1969,
was 177, an additional 202 by Jan. 1, 1971, and an additional 220 by
Jan. 1, 1973. The state of Iowa needed a total of 599 architectural
draftsmen by Jan. 1, 1973. This was approximately 120 per year, which
means that education must be prepared to meet this need.
Table 16 reported the number of architectural draftsmen employed on
Jan. 1, 1968, by firms with 10 through 19 and 20 through 49 employees
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Table lU. Employers response to annual salary of an architectural
draftsman with 3 years and 5 years of experience
Annual salary 3 years
Number Percent
5 years
Number Percent
No response 12 7.41 12 7.41
Below 5,000 0 .00 0 .00
5,000 to 5,500 2 1.23 0 .00
5,500 to 6,000 7 4.32 2 1.23
6,000 to 6,500 26 16.05 5 3.08
6,500 to 7,000 23 14.20 6 3.70
7,000 to 7,500 29 17.90 22 13.58
7,500 to 8,000 22 13.58 23 14.20
8,000 to 8,500 21 12.96 24 14.82
8,500 to 9,000 10 6.18 23 14.20
9,000 to 9,500 6 3.70 10 6.18
9,500 to 10,000 1 .62 5 3.08
10,000 to 10,500 2 1.23 17 10.49
10,500 to 11,000 0 .00 1 .62
11,000 to 11,500 0 .00 3 1.85
11,500 to 12,000 0 .00 0 .00
12,000 to 12,500 1 .62 6 3.70
12,500 to 13,000 0 .00 1 .62
13,000 to 13,500 0 .00 0 .00
13,500 to 14,000 0 .00 0 .00
14,000 to 14,500 0 .00 1 .62
14,500 to 15,000 0 .00 0 .00
15,000 to 15,500 0 .00 1 .62
Total 162 100.00 162 100.00
T
ab
le
1
5
.
C
om
po
si
te
of
em
pl
oy
m
en
t
d
a
ta
o
b
ta
in
ed
fr
om
q
u
es
ti
o
n
n
ai
re
ta
b
le
T
o
ta
l
li
c
e
n
s
e
d
a
r
c
h
it
e
c
ts
a
n
d
/o
r
p
ro
fe
s
s
io
n
a
l
e
n
g
in
e
e
rs
T
o
ta
l
a
r
c
h
i
t
e
c
t
u
r
a
l
d
r
a
f
ts
m
e
n
E
m
p
lo
y
ed
J
a
n
.
1
J
a
n
.
1
1
9
6
5
1
9
6
8
4
1
8
5
3
2
3
9
5
5
3
3
E
s
ti
m
a
te
d
a
d
d
it
io
n
a
l
n
e
e
d
J
a
n
.
1
J
a
n
.
1
J
a
n
.
1
T
o
ta
ls
1
9
6
9
1
9
7
1
1
9
7
3
9
1
1
0
2
1
1
4
3
0
7
1
7
7
2
0
2
2
2
0
5
9
9
40
represented 52.16 percent. Eighty-four and eighty-one one hundredths
percent, or 452 of 533, were employed in firms whose size was from four
through 99 employees. There were no firms whose employees size was from
500 through 849.
A study of Table 17 indicated that firms of size four through 49
will need the greatest number of architectural draftsmen, Jan. 1969
through 1973. In a five year period they will need 455 of the 599, or
almost 76 percent, of the future architectural draftsmen in the state of
Iowa. In both Tables 16 and 17, the firm size 20 through 49 ranked first
in all cases. They have, as of Jan. 1, 1968, 143 employees and will need
47 by Jan. 1, 1969, an additional 61 by Jan. 1, 1971, and an additional
68 by Jan. 1, 1973, for a total needed by firms of size 20 through 49 in
the five year period of 176 architectural draftsmen.
Table 16. Employment of architectural draftsmen on Jan. 1, 1968 by
size of firm
Size Number Percent
No response 20 3.75
Less than 4 31 5.81
4 through 9 89 16.70
10 through 19
135 25.33
20 through 49
143 26.83
50 through 99
85 15.95
100 through 249 8 1.50
250 through 499 6 1,13
500 through 849
0 .00
850 or more
16 3.00
Total 533 100.00
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Additional architectural draftsmen needed in the state of Iowa by
merged areas is outlined in Table 18. From the "totals" column, the total
of 599 were needed in the state of Iowa in the next five years. Area XI,
centered around Des Moines, needed the greatest number, 195. Second
greatest was Area X, centered around Cedar Rapids and needing 77. Third
was Davenport, Area IX, with 63. The breakdown of the merged areas may
either be determined from Table 18 or Figures 1, 2, and 3. These showed
that by Jan. 1, 1969, there were 58 architectural draftsmen needed in
Area XI, 22 in Area X and 21 in Area IX. Between Jan. 1, 1969, and Jan.
1, 1971, an additional number were needed with 65 in Area XI, 25 in Area
X, and 18 in Area IX. From Jan. 1, 1971, to Jan. 1, 1973, an additional
72 architectural draftsmen are needed in Area XI, 30 in Area X, and 24
in Area IX. Even though Area VIII is not an approved area there was a
total demand for 37 architectural draftsmen in the next five years. Area
V and Area II show a constant increasing demand with a total of 49 and
44 needed, respectively. Area XIV, as noted previously, had no need for
architectural draftsmen. Figures 1, 2, and 3 pictorially emphasize the
data of Table 18.
Given in Table 19 were the needed architectural draftsmen based
on minimum level of education required by the firm. Here the data re
ported that the vocational technical schools were first with a total
need of 301 graduates. The minimum level of high school education was
next high with a total need of 155. Here it is presumed that the student
would have some architectural drafting in high school. Only one person
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Table 17. Architectural draftsmen needed by Jan. 1, 1969, Jan. 1, 1971
and Jan. 1, 1973 by size of firm
Number of Jan . 1, *69 Jan. 1} '71 Jan. 1, ' 73 Total
employees
No response 4 8 10 22
Less than 4 20 17 18 55
4 through 9 46 44 58 148
10 through 19 41 46 44 131
20 through 49 47 61 68 176
50 through 99 13 22 17 52
100 through 249 2 2 2 6
2 50 through 499 3 2 3 8
500 through 849 0 0 0 0
850 or more 1 0 0 1
Total 177 202 220 599
Table 18. Additional architectural draftsmen needed in the state of
Iowa by merged area
Jan. 1, '69 Jan. 1, '71 Jan. 1, '73 Total
State 177 202 220 599
1 6 5 5 16
II 12 15 17 44
III 2 3 2 7
IV 3 6 7 16
V 14 15 20 49
VI 8 8 5 21
VII 5 10 6 21
VIII 8 14 15 37
IX 21 18 24 63
X 22 25 30 77
Table 18. (Continued)
Jan. 1, *69 Jan* 1, • 71 Jan. 1, '73 Total
XI 58 65 72 195
XII 11 13 10 34
XIII 0 1 1 2
XIV 0 0 0 0
XV 5 2 4 11
XVI 2 2 2 6
Table 19. Needed architectural draftsmen based on minimum level of
education required by firm
Estimated additional need
Education Firms Jan. 1 Jan. 1 Jan. 1 Totals
answering 1969 1971 1973
No response 2 0 5 5 10
Less than high
school education 1 0 1 0 1
High school
education 43 49 54 52 155
Armed forces
schooling 4 3 3 4 10
Vocational tech
nical school 72 93 97 111 301
Some college 28 23 30 34 87
College and uni
versity gradu
ates 10 8 11 13 32
Skilled employees
from other
companies
Total 162 177 202 220 599
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with less than high school education will be needed in the next five
years. The three categories, high school education, vocational technical
school and some college account for 543 of 599 needed in the state, for
approximately 91 percent of the needed architectural draftsmen.
An analysis of the data in Table 20 revealed the additional architects
and/or professional engineers needed. This information was asked for in
the questionnaire in order to insure a valid and reliable estimation of
needed architectural draftsmen. As noted previously, the demand was
about two to one for architectural draftsmen. Area XI was high for each
year and needed a total of 84 architects and/or professional engineers
in the next five year period.
Intentionally, there was no attempt to compare or rank firms, and,
of course, the questionnaires will remain confidential.
Table 20. Additional architects and/or professional engineers needed
State
I
II
III
IV
V
VI
VII
VIII
IX
X
XI
XII
XIII
XIV
XV
XVI
Jan. 1, '69 Jan. 1, *71 Jan. 1, '73 Total
91 102 114 307
5 4 7 16
6 5 4 15
1 1 1 3
0 3 1 4
9 14 10 33
4 2 4 10
4 4 3 11
3 4 8 15
14 13 14 41
10 16 12 38
24 24 36 84
7 5 9 21
0 1 1 2
0 0 0 0
4 4 4 12
0 2 0 2
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DISCUSSION
Educational programs in general reflect the philosophies, the cul
ture, and the needs of a people at a given time and place. Education
today can take the position and be geared to the technology of particular
industries rather than to the broad aims of generalized courses. The
architectural draftsman must be educated to work in a supporting role to
a professional, and his education must have occupational objectives.
Much research, related to architectural draftsmen, is needed to insure
the continued success of education designed to qualify the graduate for
entry employment in a job. Likewise, teachers in the program must be
selected because of their knowledge of the job activity and their ability
to impart this knowledge.
This research study is a vehicle of valid and reliable knowledge
upon which to base sound educational programs to educate architectural
draftsmen. This study could not possibly supply all of the answers but
this and future studies will help educators establish programs to educate
the architectural draftsman.
The response of representatives of Iowa industries, architects, and
engineering firms who completed the questionnaire reflects the sincere
partnership schools and industry have. It also reflects the need for
educational programs to educate the architectural draftsmen. The public
relations effort was no small part of conducting this research study and
the cordial reception the researcher -T^eceived when making personal contact
Was rewarding. The area schools and the many firms visited were most
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receptive and gave freely of their valuable time. Securing an indi
vidual's name within the firms surveyed who was concerned with architec
tural draftsmen keyed rapid and usable results. The quality and quantity
of returned questionnaires was thus helped.
The Iowa firms employing 10 through 19 persons had the greatest
representation and were dispersed in all of the merged areas of the
state with the exception of Area XIV. The larger firms were located in
the areas of the state with the greatest population concentration. The
size, by number of employees, alone did not determine if the firm had a
need for architectural draftsmen, for nearly all the firms, regardless
of size or location, have a need for architectural draftsmen in the near
future.
The data in this study revealed that in the next five years the
state of Iowa has a need for an additional 599 architectural draftsmen.
This total does not take into account, any loss of present architectural
draftsmen, which could increase this need, it further is apparent that
many employers of architectural draftsmen feel the minimum level of edu
cation an architectural draftsman could have and still meet the needs of
the firm could come from area vocational technical schools and area com
munity colleges. Presently the greatest source seems to be from college
and university graduates and people with some college. Vocational tech
nical schools also account for a great number of the well trained and
adequately trained currently employed architectural draftsmen.
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The need for architectural draftsmen based on the minimum level of edu
cation required by firms is greatest for the vocational technical school
graduate. The next greatest minimum need is for just a high school edu
cation. This brings implications to the legitimate role of the compre
hensive high school. To be employable a person must have acquired those
habits, attitudes and understandings which are a definite part of good
citizenship. Specialized education designed to provide a salable skill
is the next step in life for the non-college bound youth.
From the educational aspect of information collected from the
questionnaire and from men in industry who were working in the field of
architectural drafting, students definitely need a proficiency in verbal
communication and an ability to get along well with his co-workers. The
architectural draftsman must develop a high proficiency in blueprint
reading, dimensioning, lettering and symbols. His line quality and de
tailing are also things an employer looks for. The architectural drafts
man's drawings translate the ideas of architects and engineers into com
plete and accurate working plans which are used by skilled craftsmen in
making the structure. It is no cut-and-dried job he has to do. He may
have to make extensive calculations himself on the strength, reliability
and cost of the materials to be used. He may have to make computations
out of handbooks and tables. In some cases, the architectural draftsman
may have to describe precisely what materials and processes are to be
utilized in construction. All this must be shown with infinite detail
and clarity on his drawings.
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Education is not the only answer. One questionnaire had the comment
on it that "Education will not make a draftsman, unless you can instill
desire in those who have natural abilities for this type of work. There
are entirely too many misfits -- square pegs trying to get into round
holes — in the drafting field. Although recognition must be given
to length of service -- we are constantly seeking better ways of re
warding ability and quality of workmanship. Many applicants on a trial
basis are washed out in their first year".
To continue with many of the comments, one firm contemplates that
"with the use of a computer the need for engineers will decrease and
skilled draftsmen will increase". Another firm states that "automation
is reducing the total number of employees required but will not effect
architectural draftsmen".
Other written comments included "more computers and machines will
take up efvgineers and architects time but will still need manpower. We
are happy someone is planning to help train architectural draftsmen.
They are absolutely impossible to find". "Such a program is very much
needed, especially for negro students, who are not now a part of archi
tecture". "We have found that a student trained only in drafting is not
capable to do architectural drafting. A student with a degree in archi
tecture is the type we need, but they give us the impression that draft
ing is below their status. They want to start at the top with top money.
We hesitate, or we are beginning to hesitate, hiring the college graduate.
As a result we are short of office personnel, but let me emphasize a
52
drafting course is not enough". "Most architectural drafting education
is based on house construction — this is a mistake". "I think a course
limited to two years or less with essential or important curricula would
be desirable. Instructors should be practicing architects. This is im
portant" .
Several letters were returned with questionnaires. Two important
firms expressed the following: "Certain desirable characteristics of an
employee are difficult to list in a questionnaire such as: ability to
get along with other personnel in the office and community, neatness,
honesty, attitude, appearance, dependability, etc. If a draftsman is
sincere and has a positive attitude toward his firm, several of the items
mentioned in the questionnaire regarding basic training could be omitted
and later very quickly developed in the draftsman's actual working ex
perience". "If your aim is to develop technicians, I would suggest the
following guides; 1) stress tools and techniques of drafting, with as
much time as possible devoted to practice. 2) Arouse the curiosity and
alertness of the student rather than to furnish him a bag of tricks.
Practice within offices varies, so it would not be fruitful to train
him in specific methods of drawing plans, elevations, or details except
as would be necessary to cultivate his ability to draw clean lines,
legible letters and meaningful forms. 3) He should be trained in the
basic behavior of materials, with understanding of what happens, and why,
rather than a facility in repeating specific answers. We shall, un
doubtedly, increase our use of the computer, but this will call for a
specialized type of technician, and will not eliminate the draftsman".
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Several of the firms visited showed concern about the qualifications
of the instructors, A team effort in educating architectural draftsmen
where all instructors are very competent seemed to be stressed. The
author cannot help but feel the sincere concern of firms wanting to help
develop outstanding architectural drafting programs.
5k
SUMMARY
This study was developed to determine the number of architectural
draftsmen needed in the state of Iowa and the skills and knowledge they
should possess. Also, it was to identify firms employing architectural
draftsmen and what the present educational source was.
The study involved contacting 14 agencies and mailing 1,11^+ double
postcard short form questionnaires to develop a comprehensive list of
firms employing architectural draftsmen. The main questionnaire was de
veloped, field tested and in its final form mailed to 297 Iowa industries,
architects, and engineering firms. This main questionnaire was construc
ted in several parts to provide an overview of the objectives, both edu
cationally and occupationally. A follow-up letter and several phone
calls were utilized and 249 of the 297 firms returned the questionnaire.
This was an 83.84 percent return. The usable returns were coded and re
corded on two 80 column IBM business machine cards by key punch. These
punched cards were utilized at the Computer Center at Iowa State Uni
versity and the data was then presented in tabular and graphic form.
Personal follow-up interviews were made to five area schools and leading
Iowa industries, architects, and engineering firms nearby involved in
the study to gain a clearer understanding of architectural drafting needs.
This travel was to Eastern, Western and Central Iowa visiting Davenport,
Muscatine, Cedar Rapids, Des Moines, Council Bluffs and Sioux City.
The objectives of this study were:
(1) to identify the Iowa industries, architects, and engineering
firms which employ architectural draftsmen;
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(2) to ascertain the skills and technical knowledge which the Iowa
industries, architects, and engineering firms desire their architectural
draftsmen to possess;
(3) to determine the number of architectural draftsmen needed to
fill the needs of Iowa industries, architects, and engineering firms now
and projected for the next five years;
(4) to determine the present source of architectural draftsmen being
hired by Iowa Industries, architects, and engineering firms.
Through prod gious effort, Iowa firms employing architectural drafts
men were identified. The employer wished the architectural draftsmen
to be proficient in verbal communication, spelling, listening and note
taking, advanced arithmetic, plane geometry, and basic algebra as well
as the drafting practices of architectural blueprint reading, dimension
ing, architectural lettering, architectural symbols, types of lines and
line quality, detailing, architectural conventions, sections, elevations,
and floor plans. In addition skills and technical knowledge in construc
tion practices of main structure familiarity, roof construction and sur
faces, structural steel, reinforced concrete and site considerations were
desIred.
Hie number of additional architectural draftsmen needed in the state
of Iowa in the next five years is 599. Presently there are 533 so in
the next five years this number should be more than doubled. Employers
say the minimum level of education architectural draftsmen need is voca
tional technical school or some college education to meet the occupation
al needs of most firms. Most of the presently employed architectural
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draftsmen employed in Iowa received their formal training in Iowa and
were well or adequately trained.
It is believed the objectives of this study were fulfilled and as
a result the following conclusions are drawn:
1) There is a definite need in the state of Iowa for well trained
architectural draftsmen.
2) There is a need for the development of architectural drafting
programs in Iowa Area Vocational Technical Schools and Iowa
Area Community Colleges,
3) The main source of presently employed architectural draftsmen
is colleges and universities.
4) It is very difficult for firms to predict the number of addi
tional employees needed beyond one year.
5) It is recoxnmended that a restudy be instituted in three to
five years.
There is truth in the saying '*While ideas are born in the mind of
man, they are brought into being at the point of a pencil."
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APPENDIX A: SHORT FORM DOUBLE POSTCARD QUESTIONNAIRE
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Dear Sir:
With the cooperation of the State Department of Public
Instruction, Division of Vocational Education, and Iowa
State University, Industrial Education Curriculum, a study
is being conducted to ascertain Iowa's needs for adequately
trained personnel In the field of Architectural Drafting.
Your cooperation is desired in completing the attached
card and returning it at your earliest convenience. The
purpose of this card is to check whether your company should
be included in the study and who In your company should be
contacted for additional information.
Thank you for your cooperation.
Z'.
Lowell L. Carver, Chairman
Industrial Education I.S.U.
Richard A. Wilson
Researcher
Richard A. Wilson
Industrial Education
Iowa State University
Ames, Iowa. 50010
U. S. i'O^J'AOE
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uosxTrt 'V pJLV^o\^
Definition: Architectural Draftsman (D.O.T. 001,281)
Prepares clear, complete, and accurate working draw
ings and plans architectural and structural features
of any class of building and like structures.
Do you employ architectural draftsman?
Yes ^No Total No.
1.
2.
3.
In the next five years will you employ such people?
Yes No Total No.__
Who in your firm should be contacted for additional
information?
Person ' s name
Firm name
Address
City State .Zip__
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APPENDIX B; FINAL FOBM MAIN QUESTIONNAIRE
ARCHITECTURAL DRAFTIN^^QUESTIONNAIRE Code No.
Definition: Architectural Draftsman (suoanarlzed from D.O.T, 001.281)—Prepares
clear, complete, and accurate working drawings and plans architec
tural and structural features of any class of building and like
structures.
Check the appropriate column as to how much value should be placed
on each item in training architectural draftsmen.
1. No value
2. Little importance
3. Desirable
A. Important
5. Essential
Directions:
I. General Education
A. English—Proficiency In:
B.
C.
D.
E.
1.
2.
3.
4.
5.
6.
7.
8.
Spelling
Essay writing
Technical report writing ——
Business correspondence
Listening and note taking ———
Verbal communication —
Other^
Mathematics
1. Advanced arithmetic-
2
3
4.
5
6,
7,
8,
9,
10.
11,
12,
Basic algebra
Advanced algebra
Plane geometry
Analytical geometry
Descriptive geometry
Trigonometry
Calculus
Slide rule
Desk calculator ——
Data processing
Other
Science
1. General chemistry (inorganic Incl.)-
Quantitative analysis— —
Organic chemistry —
General phys Ics ——
Statics & dynamics —
Electronics & electrical physics
2.
3.
4.
5.
6.
7.
8.
9.
10.
Thermodynamics — —
Metallurgy
Atomic & nuclear physics —
Other
Social Studies
1. Psychology
2. Sociology
3. Business law
4. Business economics*
5. Other
Other
1
2. ^
3
1 2 3 4 5
Continued-next page
II. Architectural Talents
A. Drafting Practices 63
1. Architectural blueprint reading—
Freehand sketching
B.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11,
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
Types of papers
Types of pencils
Types of lines & line quality
Orthographic projection
Isometric drawing
Oblique drawing ;
Renderings
Model Building
Graphs & charts
Architectural lettering
Architectural symbols
Architectural conventions-
Dimensioning
Drafting room standards
Design & structural detailing
Topography
Site plans
Footing plans
Floor plans
Mechanical considerations
Electrical drawings
Structural drawings
Reproductions
Construction materials
Construction methods
Trade terminology
Building codes
Electrical codes
Plumbing codes
Calculating heat loss & gain
Building estimating
Other
Other ..
Other^
Construction Practices
1. Surveying
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
Site considerations
Testing strengths of materials-
Mi 1Iwork
Cabinet making
Painting & decorating
Concrete mixes
Footings
Foundat ions
Partitions & walls
-2-
1 2 3 4 5
Continued-next page
III. A.
B.
C.
IV. A.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31-
32.
Masonry construction
Main structure familiarity—
Timber construction
Structural steel
Reinforced concrete
Pre~cast concrete
Roof construction & surfaces—
Electrical wiring
Power distribution
Air conditioning
Heating
Ventilation
Cooling —
Humidification
Air cleaning
Other
Other
Other.
1 2 3 4 5
Wliat level of education have your currently employed architectural draftsmen
completed? Please number 1st, 2nd, and 3rd level indicating greatest number,
next greatest, and third greatest of employees.
Less than high school education
High school education
Armed forces schooling
Vocational technical school
Some college
College and University graduates
Skilled employees from other companies
Other (please list)_
Do you consider these employees to have been well, adequately or poorly
trained? Please check one for each of the three levels you indicated
above.
Well trained
Adequately trained
Poorly trained
1st 2nd 3rd
What percent of your architectural draftsmen have received formal training
in the state of Iowa?
. 0 to 10%
.10 to 20%
.20 to 30%
30 to 40%
.40 to 50%
.50 to 60%
.60 to 70%
— _70 CO 80%
80 to 90%
90 to 100%
What is the minimum level of education an architectural draftsman could
have and still meet the needs of your firm?
— _ . Less than high school education
High school education
.Armed forces schooling
. Vocational technical school
Some college
College and University graduates
Skilled employees from other companies
Other (please list)
-3- Continued-next page
B.
C.
What do you consider should be the annual starting salary for an
architectural draftsman? 55
Below $5,000 6000 to 6500 7500 to 8000
5,000 to 5500 6500 to 7000 8000 to 8500
5500 to 6000 7000 to 7500 above 8500
What do you consider should be the annual salary of an architectural
draftsman with 3 years experience?
with 5 years experience?.
V. Please complete the following table relating to employment.
VI
Number as of Jan. 1^ 1965
Number as of Jan. 1^ 1968
Total
number of
employees
Total licensed
architects and/or
prof, engineers
Total
architectural
draftsmen
-
- -- —
Estimated need as of—
Jan. 1. 1969
- -
Jan. 1. 1971
Jan. 1. 1973
Does your firm contemplate any technological changes in the near future and
will this effect the skills architectural draftsmen need?
Yes No
If yes, please explain.
VII, Do you desire a simmary of this study? Yes No
Respondent's name, title, type of work your firm does and address
Name,
Title
Firm's type of work
Address
City
Comments
Thank yt)u for your cooperation.
State Zip
-4-
Please return this questionnaire to
Richard A. Wilson
Iowa State University
213 Curtiss Hall
Ames, Iowa 50010
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APPENDIX C; COVER LETTER
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IOWA STATK UNIVERSITY
OF SCIENCE AND TEC MNO LO <3 r
Ames. Iowa 50010
CEPARTMENT OF EDUCATION April 1, 1968
Dear
With the rapid pace of technological development in Iowa, architectural draftsmen
will need education at a much higher technical level than in the past. Men in the
field are bein^ asked to assist in the determination of the skills and technical
knowledge needed by semiprofessionai or technical level architectural draftsmen.
You, as a member of a representative group of employers, have been selected to
pari.iL,ipate in a study of the preparation necessary for architectural drafting in
the state of Iowa. This study can be of help to both education and your profession.
This project is being co-sponsored by the State Department of Public Instruction.
Division of Vocational Education, and Iowa State University, Industrial Education
Curriculum.
This questionnaire will enable educators to determine what training should be
emphasized and delineate the skills and technical knowledge needed by architectural
draftsmen. Also, you will be aiding in the development of a pool of well qualified
architectural draftsmen for future employment in your profession.
The success of this study depends upon your cooperation. If, for some reason, you
feel this questionnaire does not apply to your company, please return the question
naire immediately with a brief explanation on the back in the comment section.
Ihis will be greatly appreciated in order to save time and expense for both of us.
If the questionnaire does apply to your company, it will be appreciated if you
would check the questionnaire and return it at your earliest convenience in the
enclosed envelope. All information will be kept strictly confidential and a summary
of the findings will be mailed to you if you so desire.
Lowell L. Carver, ChairiLan Richard A. Wilson
Industrial Education Researcher
Iowa State University
Sincerely,
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APPENDIX D: IOWA CHAPTER, AMERICAN INSTITUTE OF ARCHITECTS,
COVER LETTER
TO:
FROM:
'•.III'. ri'cT:
UAH.;
69
Iowa Chapter, American Institiite of Architects
All Member Firms
•lulian B. Serrill
Attacfied letter and questionnaire
April 1, J968
Ihe attached materials are self-explanatory. Your Executive
Committee has reviewed the project and questionnaire and believes
that your cooperation In filling out and returning said question
naire will be of value to the profession and to the public which
we serve.
Complete results of the survey will be provided to the Chapter,
and there is a provision for your requesting a summary for your
files under Part VII of Page 4.
Telephone 515 - 244 7502
401 Savings and Loan Building-Des Moines. Iowa 50309
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APPENDIX E: FOLLOW-UP LETTER
OEPABTMENT OF EDUCATION
71
IOWA STATE UNIVERSITY
OF SCIENCE AND TECHNOLOGY
Ames, Iowa 60010
Several weeks ago you should have received the accompanying
letter and questionnaire with a request that you complete and
return the questionnaire, A check of our master list of question
naires indicates we haven't received it yet.
We realize your time is valuable and limited, but your response
is extremely important to us„ Would you kindly take a few min
utes now to complete the questionnaire and mail it to us.
We anxiously await your immediate reply.
Sincerely yours.
Richard Ao Wilson
Iowa State University
213 Curtiss Hall
Ames, Iowa 50010
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APPENDIX F: PRELIMINARY ANALYSIS
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Preliffiinari^ analysis of
.UiCrllTECTUHAL NEEDS AS INDICATED BY
GKuiCTEiJ IOWA INDUSTRIES, ARCHITECTS AND EKGHTlJiiiRII-'G i'IRl.S
by
Riciiard A. Wilson
This report prepared for
Au^-ust 7, 1968, meeting; with
State Ox Iowa Departuent of Public Inctruction
Vocational Education personnel
Juta for discussion purposes only in conjunction with neetin;
Co.:;i^lete study and summary rev>ort
will be available at a future date.
Iowa otatc University
of Science and Technolo^r
iVines, Iowa
Au^.ust 6, 1968
ARCHITECTURAL DRAFTING QUESTIONNAIRE Code No.
Definition: Architectural Draftsman (su&narlzed from D.O.T. 001.281)—Prepares
clear, complete, and accurate working drawings and plans architect
tural and structural features of any class of building and like
structures.
Directions: Check the appropriate column as to how much value should be placed
on each item In training architectural draftsmen.
1. No value
2. Little Importance
3. Desirable
A. Important
5. Essential
I. General Education
A. English—Proficiency in:
Graonar — —4i.
2 2.
7 3.
^ 4.
3 5.
3 6.
i 7.
8.
Spelling —
Essay writing • .
Technical report writing
Business correspondence-———
Listening and note taking
Verbal communication
Other
B.
1
3
2
B
5
7 7
11 8
4 9
ulO
Ijii
12
Mathematics
1. Advanced arithmetic—
2
3
4
5
6
Basic algebra——— —— —
Advanced al geb ra —
Plane geometry —
Analytical geometry
Descriptive geometry————
Tr1gonome t r y — ———.
Calculus — —
Slide rule
Desk calculator- —
Data processing—
Other
C. Science
31* General chemistry (inorganic incl.)~'
Quantitative analysis—
Organic chemistry . -— •
General physics———
Statics & dynamics— ----—- , —.
72.
83.
14.
25.
46.
57.
68.
99.
10.
Electronics & electrical physics—
Thermodynamics -
Metallurgy-————
Atomic & nuclear physics-
Other
D. Social Studies
^ 1. Psychology—
So c lology— I - •
Business law———
E.
2.
3.
4.
5.
Business economics-—-
Other
Other
1
2
3.
1 2 3 4 5 tCean Ibv
5, 62 .97
4. 20 .88
2. 41 .96
2. 91 1.05
5. 25 .99
4. 19 .92
4. 34 •
4. 20
3.99
^.23
4.05
3.31
3.52
3.44
2.10
3.73
3.44
2.59
1.06
.92
1-15
1.20
1.13
1.2C
l.Ou
1. 2.
1.20
I.JO
.;5
L.9J .94
L.85 .69
>.>4 •
2.'J7 1.06
2.47 .93
2. 2:? 1.02
2.15 l.-;l
1.65 .35
2.73 .:7
2.73 .91
2.84 1.05
>.01 1.04
Continued-next page
11. Architectural Talents
A. Drafting Practices
1 1. Architectural blueprint rea
Freehand sketching——
Types of papers— — ——
Types of pencils- —-—
Paper layout —
Types of lines & line quality—
20 2.
3':5 3.
27
22 3.
5 6.
15 7.
24 8-
29 9.
2110.
J712.
:S5i3.
415.
716.
217.
1118.
1219.
2520.
1921.
1422.
1023.
132A.
925.
826.
627.
2628.
3129.
25 30.
5031.
1732.
1633.
Iu34.
2835.
3a36.
3937.
4138.
3239.
34^0.
4041.
4242.
43.
44.
45.
ng-
Orthographic projection™——
Isometric drawing- ————•
Ob1 ique drawing— ——
Perspective
Renderings —-— —
Model Building-' ——.
Graphs & charts —
Architectural lettering--
Architectural symbols— —
Architectural conventions——
Dimensioning —— —.
Drafting room standards-———
Design & structural detailing———
Topography ——
Site plans — —
Footing plans —.
Floor plans —
Framing plan— —
Elevations —— — —
Sections — —
Detailing — —
Mechanical considerations- — —
Electrical drawings—————-—— ——
Structural drawings —— ————
Reproductions ——————.
Construction materials—'
Construction methods-—"-
Trade terminology- —
Building codes ——
Electrical codes ——.
Calculating heat loss & gain— ——
Specifications- ——————
Building estImatlng———— —.
Contracts —_
Other
Other
Other^
B. Construction Practices
151. Surveying —-
52.
3j3.
12^-
14^-
166.
267.
258.
liO.
1(U.
9^2.
Site considerations-— ——•
Testing strengths of materials-
Mlllwork
Cabinet making— ————,
Painting & decorating-——
Concrete mixes- —— —,
Foundations
Partitions & walls——
-2-
1 2 3 4 5! St. I
4.78 .72
3.96 .3£
•^.46 I.IC
3.60 i.n
5,S6 1.12
4-40 .8£
4.10 i.os
1.0^
•5.5a i.r
3.01 .9^
l.Oi
3.2s 1.01
3.38 1.03
4.^1 . U'-
4.48 ci f
4.33 1.0.1
4.'52
4.19
4.1=^ . >
3.78 1.12
4.01 i.^a
4.11 l.Oi
4.23 1.0=
4.14 1.03
4.31 1.0c
4.31 .9S
4.39 .81
3.67 -8C
3.52 .95
3.83 1.03
3.53 .9c
4.04 1.02
4.05 1. • '5
4.02 1.07
3.59 1.03
3.22 1.01
3.19 1.00
2.31 .99
3.S2 1.16
3.39 1.11
2.93 1.07
2. 58 1.16
31 1. 02
3. 54 • 95
2. 81 • 93
3. 39 1. 06
3. 32 1. 11
3. 22 1. 05
2. 94 1. 03
04 1. 02
3. 38 1. 04
3. 40 1. 03
-). 41 1. 03
:>. 4o 1. 04
Contlnued-next page
6
1
8
13.
lA.
15.
j) 16.
^ 17.
7 18*
2 19.
22 20.
23 21.
18 22.
21 23.
20 2A.
ID 25.
17 26.
24 27.
25 28.
27 29.
30.
31.
32.
Masonry construction———
Main structure familiarity-
T imbe r cons true t ion —
Structural steel
Reinforced concrete———
Pre-cast concrete———*— ———
Roof construction & surfaces————
Electrical wiring— ••
Power dis trlbut ion —
76
Plumb ing ——
Air conditioning————
Ventilation
Humidif icat ion
Air cleaning ———.
Other
Other
Other
1 2 3 A sfCean St.Jev
3.52 .97
3.75 .04
3.46 .95
I'M
3.51 .95
3.60 ,69
3.1^ .91
2.39 .9::
3.16 .ao
3.13 .39
3.14 .36
3.15 .39
3.18 .91
3.05 .34
3.07 .91
2.91 .94
—
. _i
—
—
III. A. Wiiat level of education have your currently employed architectural draftsmen
completed? Please number 1st, 2nd, and 3rd level indicating greatest number,
next greatest, and third greatest of employees.
Less than high school education
High school education
Armed forces schooling
Vocational technical school
Some college
College and University graduates
Skilled employees from other companies
Other (please list)
IV.
B. Do you consider these employees to have been well, adequately or poorly
trained? Please check one for each of the three levels you indicated
above.
Well trained ——
Adequately trained-
Poorly trained
1st 2nd 3rd
C. What percent of your architectural draftsmen have received formal training
in the state of Iowa?
45 0 to 10%
1 10 to 20%
_ ,_5_20 to 30%
10 30 to 40%
A. What is the minimum level of education an architectural draftsman could
have and still meet., the needs of your firm?
2 rio response
X Less than high school education
.High school education
Armed forces schooling
.Vocational technical school
,Some college
,College and University graduates
,Skilled employees from other companies
Other (please list)
-45-
.20_
_1Q_
7
IT
.40 to 50%
_50 to 60X
60 to 70Z
-3-
15 70 to 80%
12_80 to 90%
"49 90 to 100%
Contlnued-next page
What do you consider should be the annual starting salary for an
architectural draftsman? no response 5
Below $5,000 ^ 6000 to 6^60 30 7500 to 8000 1
5,000 to 5500—^ 6500 to 7nnn 22 goOO to 8500
5500 to 6000 22 7000 to 7S0Q 16 above 8500 1
What do you consider should be the annual salary of an architectural
draftsiBan with 3 years experience?.^
with 5 years experience?
V. Please complete the following table relating to employment.
VI.
VII.
Number as of Jan. 1. 196S
as of Jan. 1. 1968
Estimated need as of—-
Jan. 1. 1069
Jan. 1. 1971
Jan. 1, ;?73
Total
number of
employees
Total licensed
architects and/or
prof« engineers
Total
architectural
draftsmen
Does your firm contemplate any technological changes in the near future and
will this effect the skills architectural draftsmen need?
Yes^ jjq
If yes, please explain.
Do you desire a sisanary of this study? Yes
No
Respondent's nane, title, type of work your firm does and address
Name
Title
Firm's type of work
Address
City
Conments
State Zip
Thank you for your cooperation.
Please return this questionnaire to:
Richard A. Wilson
Iowa State University
213 Curtiss Hall
Ames, lova 50010
-4-
£<« !3
Level of education currently employed architectural draftsmen have coiapleted
in relation to employers evaluation of training.
Greatest number of employees
Adequate PoorV/ell
78
5
] 1 Less than hi^ school education
5 j.,.. 10 High school education
!
Armed forces schooling
11
1
11 3 Vocatioiial technical scUool
9 23 5 Some college
25 20 3 Colle^:e and University £Taduates
6 8 Skilled employees fron other companies
Next rreatest number of employees
Less than high school educiition
3 6 High school education
1 3 2 Armed forces schooling
11 11 4 Vocational technical school
7 23 5 Some college
10 8 College and University ^:raduates
6 3 Skilled employees from other companies
Third /reatest nuinber of employees
T
-- »
Less than high school education
.5 9. 11 High school education
1 ' Armed forces schooling
4 i 4 3 Vocational technical school
4 6
r- -
3 ; 1
4 Some college
College and University graduates
3 5 1 Skilled employees fl-oiu other coi'ipanies
79
Additional architectural draftsmen needed;
Jan. 1, 1969 Jan. 1, 1971 Jan. 1, 1973
otate
I
II
III
XV
V
VI
VII
VXII
X
:ci
XII
XIII
XIV
XV
XVI
177
6
12
2
3
14
8
5
8
21
22
58
11
0
0
5
202
5
15
3
6
15
8
10
14
18
25
65
13
1
0
2
220
5
17
2
7
20
5
6
15
24
30
72
10
1
0
4
Total
599
16
44
7
16
49
21
21
57
63
77
195
34
2
0
11
""6"
80
^itiditional arciiitects and/or professional encineers needed;
Jan. 1, 1969 Jan. 1, 1971 Jan. 1, 1973 Total
ot:ite 91 102 114 507
I
-CV
5 4 7 16
II 5 5 4- 15
m 1 1 1.3
IV 0314
^ _
4 2 4 10
VII 4 4 5 11
3 4 8 15
^ 14 13 14 41
16 12 38
24 24 3 6 84
::u 7 5 9 21
Xlll 0 112
0 0 0 0
4 4 4 12
2
/CVl 0 2 0
81
APPENDIX G: AREA COMMUNITY COLLEGES AND AREA VOCATIONAL
SCHOOLS
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